Fe-S clusters are cofactors that participate in diverse and essential biological processes. Mitochondria contain a complete machinery for Fe-S cluster assembly. Cysteine desulfurase (Nfs1) is required generation of a form of activated sulfur and is essential for the initial Fe-S cluster assembly step. Using mass-spectometry we identified proteins that were copurified with Nfs1 using a pulldown strategy, including a novel protein kinase. Furthermore, we were able to identify phosphorylation sites on the Nfs1 protein. These data and analyses support the research article "Cysteine desulfurase is regulated by phosphorylation of Nfs1 in yeast mitochondria" by Rocha et al. (in press) [1] .
Specifications
Value of the data LC-MS/MS was used to identify new proteins that associate with Nfs1 cysteine desulfurase and that potentially participate in the assembly of Fe-S clusters.
Yck2, a protein kinase, was identified using independent approaches. Phosphorylation sites of Nfs1 were also identified using mass-spectrometric approaches.
Data
Pull-downs were performed from purified yeast mitochondria expressing Nfs1-His 6 or Yfh1-His 6 (Table 1) .
Yck2 was detected in pull-downs from mitochondria ( Fig. 1 ). Nfs1 phosphopeptides identified by MS/MS in three independent experiments. Experiment 1. Nfs1 His6 /Isd11 purified in E. coli was purified (Fig. 2) ; Experiment 2. Nfs1 His6 purified from yeast mitochondria (Fig. 3) ; Experiment 3. Nfs1 His6 /Isd11 purified from E. coli, exposed to ATP and a kinase active fraction from mitochondria (Fig. 4) [1] .
Experimental design, materials and methods

Recombinant protein purification
The pST39-Δ36Nfs1-His 6 -Isd11 plasmid, was transformed into BL21 (Codon þ ) RIL cells (Amp R ; Chl R ). Overexpression was induced at 30°C in the presence of 0.5 mM IPTG for 3 h. Recombinant proteins were purified under native conditions by affinity chromatography using Ni-NTA superflow agarose (Qiagen). Proteins were eluted with 50 mM TrisCl pH 7.5, 0.15 M NaCl, 10% glycerol, and 400 mM imidazole. Protein concentrations were estimated by A 280 and confirmed by SDS-PAGE staining using BSA standards as reference. All proteins were stored at −80°C (Figs. 1-4). 
Pull-downs of mitochondrial proteins
Mitochondrial sub-fractions were enriched from the Yfh1-His 6 strain using affinity chromatography. Briefly, 175 mg of isolated mitochondria were suspended in 20 ml of 50 mM TrisCl pH 7.5, 80 mM KCl, 20 mM imidazole, 1 mM 2-mercaptoethanol, 1 mM PMSF, 10% glycerol (Lysis buffer 1). Cells were passed five times through a French Press (~1500-2000 psi) followed by centrifugation at 108,000xg for 30 min using the TLA 100.3 rotor. The supernatant was incubated with 500 μl Ni-NTA superflow agarose (Qiagen) for 1 h in a rotating chromatography column and washed with 20 ml 50 mM TrisCl pH 7.5, 80 mM KCl, 40 mM imidazole, 1 mM 2-mercaptoethanol, 1 mM PMSF, 0.1% Triton X-100, 10% glycerol. Proteins were eluted with 3 ml of 50 mM TrisCl pH 7.5, 80 mM KCl, 400 mM imidazole, 1 mM 2-mercaptoethanol, 1 mM PMSF, 10% glycerol (Elution buffer 1). The Gal-Nfs1-His 6 strain was used to purify endogenous cysteine desulfurase from yeast mitochondria. Mitochondria were isolated, and 40 mg was suspended in 3.2 ml of Lysis buffer 1. Samples were sonicated with a probe (3 times, 20 sec each, duty cycle of 50%, with 1 sec gap) and further centrifuged at 20,000xg for 30 min. The pellet was suspended in the same volume of Lysis buffer 1, sonicated and centrifuged as previously. Both supernatants were combined in a chromatography column and incubated with 125 μl Ni-NTA superflow agarose (Qiagen) for 1 hour while rotating end over end. Beads were washed with 10 ml of 50 mM TrisCl pH 7.5, 80 mM KCl, 40 mM imidazole, 1 mM 2-mercaptoethanol, 1 mM PMSF, 10% glycerol. Proteins were eluted with 600 μl of Elution buffer 1. For experiments for detection of phosphosites, phosphatase inhibitors PhosSTOP (Roche) were included in all buffers, and experiments were carried out on ice or at 4˙C. Proteins were stored in aliquots at (January 2016) using full tryptic specificity with up to two missed cleavages, static carboxamidomethylation of Cys, and variable oxidation of Met, protein N-terminal acetylation, and phosphorylation on Ser, Thr, and Tyr. Modified peptides were required to have a minimum score of 40. Consensus identification lists were generated with false discovery rates of 1% at protein, peptide and site levels.
